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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The output shaft which has a helical spline on a periphery while driving to a motor, The one 
way clutch to which it has driving member and a follower member, and driving member engages with 
the helical spline of the aforementioned output shaft, The pinion shaft which one edge is combined with 
the aforementioned follower member of this one way clutch, and has a helical spline in the other-end 
section, Engage with the helical spline of this pinion shaft, and it has the pinion which gears with the 
starter ring of an internal combustion engine by movement of the aforementioned pinion shaft. For the 
hand of cut by the drive of the aforementioned motor, the helical spline of the aforementioned output 
shaft and the helical spline of the aforementioned pinion shaft are the internal combustion engine 
starting system with which it is characterized by having the degree of torsion angle of the same 
inclination in an anti-hand of cut, and being set as it. 

[Claim 2] Internal combustion engine starting system according to claim 1 characterized by making the 
elastic member for having the stopper for pinion defluxion prevention attached in the point of a pinion 
shaft, and the spring which is fitted in a pinion shaft and presses a pinion to a stopper side, resisting the 
press force of this spring between a stopper and a pinion, and holding a predetermined opening 
intervene. 

[Claim 3] Internal combustion engine starting system according to claim 1 or 2 characterized by 
preparing the salient for defluxion prevention of a stopper in the lead of a pinion shaft every line while a 
slot and a lead are formed in the point of a pinion shaft by turns, considering as the configuration with 
which the bore of a stopper agrees in this slot and lead and engaging with a pinion shaft. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the internal combustion engine 
starting system equipped with the pinion transport station which the engagement to a starter ring and 
secession can make certainly. 
[0002] 

[Description of the Prior Art] The technology which needed to make the positive thing engagement with 
this pinion and starter ring and secession in order to start smoothly, for example, was indicated by JP,64- 
5 6966, A although starting of an internal combustion engine was made by engaging with the starter ring 
of an internal combustion engine the pinion with which the motor for starting was equipped is an 
example of the technology for making engagement with a pinion and a starter ring into a positive thing. 
Drawing 5 is what showed the technology indicated by this official report as first conventional example. 
The gear by which 1 was prepared in the shaft of the motor for starting, and 2 was prepared in this shaft 

I in drawing, The clutch gear which gears with the gear 2 which 3 was prepared in the clutch outer of an 
one way clutch, and 4 was prepared in the periphery of the clutch outer 3, and was prepared in the shaft 
1, and 5 are bearings to which the roller of an one way clutch and 6 hold this clutch inner 6 to a clutch 
inner, and 7 and 8 hold it in housing 9. 

[0003] The pinion shaft with which engagement maintenance of 10 was carried out by the helical spline 

II in the clutch inner 6, and 12 are pinions engaged by the pinion shaft 10 and the helical spline 13, the 
helical spline 1 1 and the helical spline 1 3 are twisted and formed in an anti-hand of cut to the hand of 
cut of a motor, and, as for the torsion angle, the direction of the helical spline 13 is enlarged. The stopper 
with which 14 regulates the position of a pinion 12 on the pinion shaft 10, the spring with which 15 
presses a pinion 12 to a stopper 14 side, the washer with which 16 receives a spring 15, the pinion return 
spring with which 17 returns a pinion 12 and the pinion shaft 10, the shift lever to which 18 transports a 
pinion 12 and the pinion shaft 10, and 19 are the starter rings of an internal combustion engine. 

[0004] Thus, in the internal combustion engine starting system of the first constituted conventional 
example, if operation of starting is made, a shift lever 18 will resist the pinion return spring 17, and the 
pinion shaft 10 will be transported to a starter-ring 19 side, and it drives with the torque with which the 
motor was restricted to the predetermined value, and the pinion shaft 10 and a pinion 12 drive through 
the clutch outer 3, a roller 5, and the clutch inner 6. Although a pinion 12 is transported with the pinion 
shaft 10, and gears with a starter ring 19 and an internal combustion engine is put into operation The 
pinion shaft 10 and a pinion 12 are transported rotating according to the lead angle of the helical spline 
1 1 at the time of a transfer. When the tooth flank of a pinion 12 and a starter ring 19 collides and does 
not gear, a spring 15 bends by transfer of the pinion shaft 10. A pinion 12 rotates according to the 
difference of the lead angle of the helical spline 1 1 and the helical spline 13, and completes engagement 
with a starter ring 19, with engagement completion, a motor is energized and an internal combustion 
engine is put into operation. 

[0005] Moreover, drawing 6 shows the second conventional example with other composition, and the 
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gear 2 prepared in the shaft 1 of a motor in this conventional example is constituted so that it may gear 
with the gear 21 attached in the output shaft 20. The helical spline by which 22 was prepared in the 
output shaft 20, and 23 are one way clutches, and the driving member 24 used as the clutch outer of an 
one way clutch 23 engages with the helical spline 22, and the torque transmitted from an output shaft 20 
is transmitted to the follower material 26 which serves as a clutch inner from driving member 24 
through a roller 25, and drives the pinion shaft 27 united with the follower material 26. 
[0006] By transporting an one way clutch 23 by the shift lever which is not illustrated, the pinion 29 is 
engaging with the thrust spline 28 prepared in the point of the pinion shaft 27, and it is transported, and 
while a pinion 29 rotates according to the lead angle of the helical spline 22, it is constituted so that it 
may gear with the starter ring which is not illustrated. In addition, that a pinion 29 should stop escaping 
from 30, the stopper of business, the spring with which 31 presses a pinion 29 to a stopper 30 side, and 
32 are rings which fix a stopper 30 to the pinion shaft 27, and the helical spline 22 is twisted and formed 
in the anti-hand of cut with the hand of cut of a motor. 

[0007] Thus, it consists of internal combustion engine starting system of the second constituted 
conventional example so that the shift lever which will not be illustrated if starting operation is made 
may transport an one way clutch 23 to the method of the right of drawing, and an one way clutch 23 is 
transported with a pinion 29, rotating according to the lead angle of the helical spline 22, gears with the 
starter ring which a pinion 29 does not illustrate, and puts an internal combustion engine into operation. 
When the tooth flank of a pinion 29 and a starter ring collides and does not gear, a spring 3 1 bends by 
transfer of the pinion shaft 27, a pinion 29 rotates with the lead angle of the helical spline 22, 
engagement with a starter ring is completed, with engagement completion, a motor is energized and an 
internal combustion engine is put into operation. 
[0008] 

[Problem(s) to be Solved by the Invention] In the internal combustion engine starting system of 
composition, a pinion 12 is transported in the first conventional example conventionally [ above ]. the 
point-angle section of the gear tooth of a pinion 12 The corner of the gear tooth of a starter ring 19, Or 
when the portion of the crack formed while in use was contacted and it is further pressed by the shift 
lever 18, The corner of a pinion 12 will be in the corner of a starter ring 19, or the state where it is hard a 
crack, and, as for the rotation accompanying the helical spline 1 1 or the lead angle of 13, a pinion 12 
will become impossible. Especially, since the component of a force of the hand of cut to the force of the 
thrust direction is small like the first conventional example when the lead angle of the helical spline 13 
is large, rotation becomes impossible and engagement becomes impossible. 

[0009] If energization of a motor is turned OFF in order to perform starting operation again in such the 
state, although a shift lever 18 tends to return and a pinion 12 and the pinion shaft 10 tend to return to 
the original position according to the press force of the pinion return spring 17 This return is a thing 
accompanied by the rotation of a pinion 12 according to the lead angle of the helical spline 1 1 . Since the 
drive by the motor is rotation of the same direction, this rotation will be in the lock state which this 
rotation cannot do the corner of a pinion 12 in the dental corner or the dental state where it was hard the 
crack of a starter ring 19, either, and can perform neither starting operation nor a return as a result as 
mentioned above. Moreover, although the pinion 29 is engaging with the pinion shaft 27 by the thrust 
spline 28 also in the second above-mentioned conventional example, since the same thing occurs and 
rotation accompanying the lead angle of the helical spline 22 at the time of a return cannot be performed 
in the dental corner or the dental state where it was hard the crack of a starter ring, both operation and 
the return of the corner at the nose of cam of a pinion 29 become impossible. 
[0010] Moreover, although the pinion 12 to the pinion shaft 10 falls out in the first conventional 
example as mentioned above, a stopper 14 is formed in a stop and the stopper 30 and the ring 32 are 
formed in the point of the pinion shaft 27 in the second conventional example In a busy condition From 
a pinion to a stopper 14 Impulse force joins a stopper 30 and a ring 32. or wear a stopper and a ring out 
or Since it might drop out and has twisted the helical spline 13 greatly to the anti-hand of cut in the first 
conventional example especially in being extreme, the force of joining a stopper 14 from a pinion 12 
becomes large. 
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[001 1] This invention was made in order to solve such a technical problem, even if engagement 
becomes impossible, although it is hard a crack, finally it can be made to do engagement, and a bird 
clapper does not have a return impossible, starting operation for the second time is possible, and a pinion 
aims it at the comer of the gear tooth of a starter ring, or obtaining internal combustion engine starting 
system with little wear, such as a stopper. 
[0012] 

[Means for Solving the Problem] While driving the internal combustion engine starting system 
concerning this invention to a motor The one way clutch to which it has the output shaft which has a 
helical spline on a periphery, and driving member and a follower member, and driving member engages 
with the helical spline of an output shaft, The pinion shaft which one edge is combined with the follower 
member of this one way clutch, and has a helical spline in the other-end section, Engage with the helical 
spline of this pinion shaft, and it has the pinion which gears with the starter ring of an internal 
combustion engine by movement of a pinion shaft. The hand of cut according [ the helical spline of an 
output shaft and the helical spline of a pinion shaft ] to the drive of a motor is set up so that it may have 
the degree of torsion angle of the same inclination with an anti-hand of cut. 

[0013] Moreover, it has the stopper for pinion defluxion prevention attached at the nose of cam of a 
pinion shaft, and the spring which is fitted in a pinion shaft and presses a pinion to this stopper side, and 
is made to make the elastic member for resisting the press force of this spring between a stopper and a 
pinion, and holding a predetermined opening intervene. Furthermore, a slot and a lead are formed in the 
point of a pinion shaft by turns, and while it engages with a pinion shaft, the bore of a stopper being 
used as the configuration corresponding to this slot and lead, the salient for defluxion prevention of a 
stopper is prepared in the lead of a pinion shaft every line. 
[0014] 

[Embodiments of the Invention] Gestalt 1 . drawing 1 of operation is the cross section showing the 
composition of the internal combustion engine starting system by the gestalt 1 of implementation of this 
invention, the portion of a motor is omitted, only the portion of a pinion transfer system is shown, and 
the same sign is given to the same portion as the second above-mentioned conventional example. The 
output shaft which drives 20 to the motor which is not illustrated in drawing, the helical spline by which 
22 was prepared in this output shaft 20, and 23 are one way clutches, an one way clutch 23 The driving 
member 24 which engages with the helical spline 22, and the roller 25 which transmits torque, the 
follower driven only to ** on the other hand through a roller 25 — a member 26 — having »****-- a 
follower — the pinion shaft 27 is constituted by the member 26 at one, the helical spline 33 is formed in 
the point of the pinion shaft 27, and the pinion 29 is being engaged 

[0015] Both the helical spline 22 prepared in the output shaft 20 and the helical spline 33 prepared in the 
pinion shaft 27 are twisted and formed in an anti-hand of cut to the hand of cut of the pinion 29 driven 
from the motor which is not illustrated, and the lead angle is set up equally. Moreover, the stopper which 
escapes from it while 30 is prepared in the point of the pinion shaft 27 and regulates the position of a 
pinion 29, and serves as a stop, and 31 are springs which energize a pinion 29 to a stopper 30 side. 
[0016] Thus, it sets to the internal combustion engine starting system by the gestalt 1 of implementation 
of this constituted invention. It drives with the torque with which the output shaft 20 was restricted to 
the predetermined value from the motor which will not be illustrated if starting operation is made. It is 
transported to the starter-ring side which is not illustrated while rotating according to the lead angle of 
the helical spline 22 with the pinion shaft 27 and pinion 29 by which the driving member 24 of an one 
way clutch 23 was fixed to the follower material 26 by the shift lever which is not illustrated. When 
transported to the position which gears with the starter ring which a pinion 29 does not illustrate nearly 
completely, the transfer lever which is not illustrated is interlocked with and energization is made by the 
motor, and an internal combustion engine is driven and it is made to start. 

[0017] Although a pinion 29 stops in the position when it is pressed by the corner of the gear tooth of 
the starter ring which the point-angle section of the gear tooth of a pinion 29 does not illustrate, or the 
portion of the crack formed while in use in the way of a transfer of a pinion 29 and engagement becomes 
impossible Since the lead angle is set up equally, the helical spline 22 and the helical spline 33 Even if 
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rotation of a pinion 29 stops, a transfer with an one way clutch 23 and the pinion shaft 27 is continuable. 
Since energization will be made by the motor and strong torque will work if this transfer arrives at a 
predetermined position, a pinion 29 is rotated. Engagement with a pinion 29 and a starter ring is made 
according to the press force of the spring 3 1 which bent while only the one way clutch 23 and the pinion 
shaft 27 were transported, and starting of an internal combustion engine is attained. 
[0018] **** by which starting operation was not made in the state whose corner of a pinion 29 is a 
starter ring where it was hard the corner moreover, by interrupting starting operation Although the shift 
lever which is not illustrated returns to the original position and an one way clutch 23 and the pinion 
shaft 27 also return to the original position with the return operation When an one way clutch 23 and the 
pinion shaft 27 rotate according to the lead angle of the helical spline 22 as movement of restoring, 
Since the helical spline 33 with the same lead angle can be rotated even if a pinion 29 is in the state 
which cannot be rotated As a result, without rotating, a pinion 29 can be seceded from the that it is lump 
which moves to shaft orientations and goes away with a starter ring, and it returns to the original 
position, and the operation of restart of it is attained, and, as for a bird clapper, it will be in a lock state. 
[0019] Form 2. drawing 2 of operation is the cross section showing the composition of the internal 
combustion engine starting system by the form 2 of implementation of this invention, and the internal 
combustion engine starting system in the form of this operation To the internal combustion engine 
starting system of the form 1 of operation, the spring as an elastic member 34 is inserted between a 
pinion 29 and a stopper 30, and some opening is formed in a normal state between a pinion 29 and a 
stopper 30 in the ability relation between a spring 31 and an elastic member 34. 

[0020] Thus, by constituting, since a load is shared by the elastic member 34 even if a pinion 29 and a 
stopper 30 collide by mutual rotation with a pinion 29 and the helical spline 33, impulse force can 
become small, and can reduce wear of a stopper 30 sharply, and can prevent omission from the pinion 
shaft 27. In addition, the same effect can be acquired, even if it cannot establish a crevice in a pinion 29, 
but it can also form an opening between a pinion 29 and a stopper 30 in all the compression states of an 
elastic member 34 and it constitutes in this way, as shown in drawing 3 . 

[0021] Form 3. drawing 4 of operation is the cross section showing the composition of the internal 
combustion engine starting system by the form 3 of implementation of this invention, and the internal 
combustion engine starting system in the form of this operation It is what changed the installation 
configuration of a stopper 30 to the internal combustion engine starting system of the forms 1 and 2 of 
operation. While preparing slot 27a and lead 27b in the point of the pinion shaft 27 by turns and 
preparing height 27c at the nose of cam of lead 27b at a single-threaded jump Major-diameter section 
30b doubled with the configuration of height 27c is prepared in attaching hole 30a of a stopper 30, and it 
escapes by rotating a stopper 30 by one pitch of lead 27b after inserting in the pinion shaft 27, and 
considers as a stop. Thus, while being able to abolish a ring to the above-mentioned conventional 
example by constituting, wearing nature can become good, can increase a touch area with a pinion, and 
can raise abrasion resistance. 
[0022] 

[Effect of the Invention] The output shaft which has a helical spline on a periphery according to the 
internal combustion engine starting system of this invention as explained above, It has the one way 
clutch which engages with this helical spline, and the pinion shaft which is constituted by the follower 
member of an one way clutch, and one, has a helical spline at the edge, and engages with this helical 
spline and which carries out pinion **. Since the drive hand of cut of a motor set the helical spline of an 
output shaft, and the helical spline of a pinion shaft as the degree of torsion angle of the same inclination 
with the anti-hand of cut or [ energizing to a motor and removing a lock state, even if a pinion will be in 
a lock state by the starter ring and pile **** ] — or Can stop energization, can return it, a lock state 
continues and it does not fall impossible [ operation ]. Moreover, since the elastic member was made to 
intervene between a pinion and a stopper, wear of a stopper can be reduced sharply. Furthermore, since 
the slot and the lead were formed at the nose of cam of a pinion shaft by turns, the stopper was engaged 
with this and the salient for stopper omission prevention was prepared in the lead every line The 
outstanding internal combustion engine starting system can be obtained — wearing of a stopper becomes 
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easy, a touch area increases, and abrasion resistance improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The technology which needed to make the positive thing engagement with 
this pinion and starter ring and secession in order to start smoothly, for example, was indicated by JP,64- 
5 6966, A although starting of an internal combustion engine was made by engaging with the starter ring 
of an internal combustion engine the pinion with which the motor for starting was equipped is an 
example of the technology for making engagement with a pinion and a starter ring into a positive thing. 
Drawing 5 is what showed the technology indicated by this official report as first conventional example. 
The gear by which 1 was prepared in the shaft of the motor for starting, and 2 was prepared in this shaft 

I in drawing, The clutch gear which gears with the gear 2 which 3 was prepared in the clutch outer of an 
one way clutch, and 4 was prepared in the periphery of the clutch outer 3, and was prepared in the shaft 
1, and 5 are bearings to which the roller of an one way clutch and 6 hold this clutch inner 6 to a clutch 
inner, and 7 and 8 hold it in housing 9. 

[0003] The pinion shaft with which engagement maintenance of 10 was carried out by the helical spline 

I I in the clutch inner 6, and 12 are pinions engaged by the pinion shaft 10 and the helical spline 13, the 
helical spline 1 1 and the helical spline 13 are twisted and formed in an anti-hand of cut to the hand of 
cut of a motor, and, as for the torsion angle, the direction of the helical spline 13 is enlarged. The stopper 
with which 14 regulates the position of a pinion 12 on the pinion shaft 10, the spring with which 15 
presses a pinion 12 to a stopper 14 side, the washer with which 16 receives a spring 15, the pinion return 
spring with which 17 returns a pinion 12 and the pinion shaft 10, the shift lever to which 1 8 transports a 
pinion 12 and the pinion shaft 10, and 19 are the starter rings of an internal combustion engine. 

[0004] Thus, in the internal combustion engine starting system of the first constituted conventional 
example, if operation of starting is made, a shift lever 18 will resist the pinion return spring 17, and the 
pinion shaft 10 will be transported to a starter-ring 19 side, and it drives with the torque with which the 
motor was restricted to the predetermined value, and the pinion shaft 10 and a pinion 12 drive through 
the clutch outer 3, a roller 5, and the clutch inner 6. Although a pinion 12 is transported with the pinion 
shaft 10, and gears with a starter ring 19 and an internal combustion engine is put into operation The 
pinion shaft 10 and a pinion 12 are transported rotating according to the lead angle of the helical spline 
1 1 at the time of a transfer. When the tooth flank of a pinion 12 and a starter ring 19 collides and does 
not gear, a spring 15 bends by transfer of the pinion shaft 10. A pinion 12 rotates according to the 
difference of the lead angle of the helical spline 1 1 and the helical spline 13, and completes engagement 
with a starter ring 19, with engagement completion, a motor is energized and an internal combustion 
engine is put into operation. 

[0005] Moreover, drawing 6 shows the second conventional example with other composition, and the 
gear 2 prepared in the shaft 1 of a motor in this conventional example is constituted so that it may gear 
with the gear 21 attached in the output shaft 20. The helical spline by which 22 was prepared in the 
output shaft 20, and 23 are one way clutches, and the driving member 24 used as the clutch outer of an 
one way clutch 23 engages with the helical spline 22, and the torque transmitted from an output shaft 20 
is transmitted to the follower material 26 which serves as a clutch inner from driving member 24 
through a roller 25, and drives the pinion shaft 27 united with the follower material 26. 
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[0006] By transporting an one way clutch 23 by the shift lever which is not illustrated, the pinion 29 is 
engaging with the thrust spline 28 prepared in the point of the pinion shaft 27, and it is transported, and 
while a pinion 29 rotates according to the lead angle of the helical spline 22, it is constituted so that it 
may gear with the starter ring which is not illustrated. In addition, that a pinion 29 should stop escaping 
from 30, the stopper of business, the spring with which 3 1 presses a pinion 29 to a stopper 30 side, and 
32 are rings which fix a stopper 30 to the pinion shaft 27, and the helical spline 22 is twisted and formed 
in the anti-hand of cut with the hand of cut of a motor. 

[0007] Thus, it consists of internal combustion engine starting system of the second constituted 
conventional example so that the shift lever which will not be illustrated if starting operation is made 
may transport an one way clutch 23 to the method of the right of drawing, and an one way clutch 23 is 
transported with a pinion 29, rotating according to the lead angle of the helical spline 22, gears with the 
starter ring which a pinion 29 does not illustrate, and puts an internal combustion engine into operation. 
When the tooth flank of a pinion 29 and a starter ring collides and does not gear, a spring 31 bends by 
transfer of the pinion shaft 27, a pinion 29 rotates with the lead angle of the helical spline 22, 
engagement with a starter ring is completed, with engagement completion, a motor is energized and an 
internal combustion engine is put into operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the internal combustion engine starting system of the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the cross section of the internal combustion engine starting system of the gestalt 2 of 
implementation of this invention. 

[Drawing 3] It is the cross section of the composition of others of the internal combustion engine 
starting system of the gestalt 2 of operation of this invention. 

[Drawing 4] It is the cross section of the internal combustion engine starting system of the gestalt 3 of 
implementation of this invention. 

[Drawing 5] It is the cross section of the conventional internal combustion engine starting system. 
[Drawing 6] It is the cross section of other composition of the conventional internal combustion engine 
starting system. 
[Description of Notations] 

20 22 An output shaft, 33 A helical spline, 23 An one way clutch, 24 Driving member, 25 A roller, 26 A 
follower member, 27 A pinion shaft, 29 A pinion, 30 A stopper, 31 A spring, 34 Elastic member. 
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[Drawing 3] 
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